Increased colonic inflammatory injury and formation of aberrant crypt foci in Nrf2-deficient mice upon dextran sulfate treatment.
Chronic inflammation has been associated with increased risk of developing cancer. The transcription factor NF-E2-related factor 2 (Nrf2) controls the expression of numerous antioxidative enzymes that have been shown to attenuate acute inflammation. The present study investigated the role of Nrf2 genotype in modulating inflammation-promoted colorectal tumorigenesis. Nrf2 wild-type (WT) and Nrf2-deficient (N0) mice were administered a single dose of azoxymethane followed by a 1-week dose of drinking water with or without 1% dextran sulfate sodium (DSS). Aberrant crypt foci were counted 3 weeks after the cessation of DSS treatment. DSS treatment significantly increased numbers of aberrant crypt foci in N0 mice, but not WT mice. The extent of inflammation over the course of DSS treatment was analyzed in both genotypes. Histological analysis of colon sections revealed that N0 mice had markedly increased inflammation and mucosal damage when compared to WT mice beginning on Day 6 of DSS treatment. Although similar levels of inflammatory and oxidative damage biomarkers were evident in colons from WT and N0 mice at the start of DSS treatment, increased colonic proinflammatory cytokine mRNA transcript levels, myeloperoxidase activity and 3-nitrotyrosine immunoreactivity were observed on Day 6 of DSS treatment in N0 mice, but not WT mice. Additionally, DSS treatment resulted in increased lipid peroxidation and loss of aconitase activity in N0 mice, but not WT mice, reflecting increased oxidative damage in colons from N0 mice. Taken together, these results clearly illustrate the role of Nrf2 in regulating an adaptive response that protects against early-phase inflammation-mediated tumorigenesis.